Abstract:Satellite laser ranging (SLR) is one of the major space geodetic instruments, which has various applications in earth science. In this paper, we introduce several issues regarding the key technology implementation of high-repetition-rate SLR system. Compared with traditional technology, using kHz and 8ps pulse width laser component, the data quantity and quality of high-repetition-rate satellite laser ranging (SLR) can be significantly improved. The characteristics of high-repetition-rate laser ranging and the key technologies are presented , including the event timer with the precision of picosecond, the generation of range gate signal, and so on. All of them are based on the Field Programmable Gate Arrays ( FPGA) and tested on China mobile SLR system-TROSlOOO. Finally, the observations of satellite Beacon-C are given.
Introduction
In Satellite Laser Ranging ( SLR) system, the distance between satellite and observation station can be measured by recording the round flight time of laser pulse.
For the traditional lower-repetition-rate ( 10 -20Hz) SLR, there is only one pnlse flying between the satellite and ground station. Therefore, the observation is extremely limited , and the ranging precision would be allected seriously by the width of laser pulse , usually at several centimeters. With the development of the semiconductor Diode-pumped Mode-locked Laser techniques, a new type laser with the repetition rate of kHz and the pulse width of about 8 ps has been implemented. Using this kind of laser component, the quantity and quality of observations will be increased significantly. If we enlarge this time period, like E 1 , the constant of the rising edge of the reference time is already known , equal to tM+ 2 • So if .<!T 1 is obtained, the constant of the event E 1 can be written as :
( 1) Similarly, the constant of event E 11 can be written as: (2) By this way, the measurement of event constant can be converted into the measurement of corresponding time interval .<iT.. For the SLR precision at the order of several centimeters, the precision of L!T,. measurement should be much higher. If a general counter is used , the clock frequency of the counter must exceed 30GHz, which is impossible and unstable at present.
Currently, the widely used methods are capacitive
--+-Transmit pulse -<IE-Return pulse figure 3 , after T 1 output, T 1 will replace T 1 , and T. will replace TA-t, in turn.
The observational results
High-repetition-rate satellite laeer raogiDfl techniques have been developed since 2005 , and several critical problem11 have been resolved gmdually. The key technologies of the high-repetition-rate SLR proved to be effective and were applied successfully in China mobile SLR system-TROS1000. It's proved that our high-repetition-rate SLR provides significant benefits in the quantity and quality of observations. In the future , these new technologies would also be used widely for lunar laser ranging and space non-cooperative object recognition.
